Thailand hosts over 50 percent of the world's top OEM automotive parts suppliers and additionally is home to over 2,400 Tier 1-3 manufacturers and suppliers. Given the significance of these numbers and Thailand's leading ranking and contribution to the global automotive industry, research was undertaken to determine how manufacturing clusters and innovation capability effect competitive advantage as it relates to automotive production part management. Multiple objectives were established which included the study of the effects and overall influences of the various variables on competitive advantage as well as the development of a structural equation model (SEM) to define how innovation and manufacturing clustering affects the competitive advantage within the Thai automotive parts molding sector. Quantitative methods analysis was conducted on the data from 240 automotive production and components suppliers' questionnaires collected from industry managers with the research results partially obtained from the analysis by use of (PLS)-graph. Qualitative research was also obtained by use of purposive sampling from in-depth interviews from ten senior managers. The results obtained indicated that clusters and innovation capability has a significant and positive effect on competitive advantage. Thus, the findings from the research illustrate that if an organization focuses on clusters, there will be a knock-on effect within the automotive parts groups leading to the increase in innovation capability, which creates a greater competitive advantage, not only for the enterprises, but also for Thai society as well.
Introduction
The global market for dies and molds exceeds $US 100 billion dollars and is concentrated in the BRIC countries, the European Union and North America [1] .
With the rise of Thailand as the "Detroit of Asia", the molding industry for auto parts has become an ever increasing important sector to Thailand and the 10-nation Asean (Association of Southeast Asian Nations) community [2] .
This shift towards Asia can best be understood by knowing that China became the biggest consumer of automobiles in the world with data from the China Association of Automobile Manufacturers stating that in 2013 the number of car sales in China reached nearly 22 million vehicles, an increase of nearly 14 percent from the previous year, with both Chinese car production and sales becoming the largest in the world [3] .
One sector which is also undergoing hyper growth is the supporting automotive, plastic injection molding sector as 90 percent of automotive parts are now produced by molding technologies (Fig. 1) .
In 2015, Thailand produced 1.9 million vehicles with 1.2 million destined for export. There were al-so 1.8 motorcycles produced, with exports reaching 350,000 units [4] . Added to this, cross-border value chains have become larger and more complex, integration of ASEAN trade has the ability to be more complementary rather than competitive. Where before protectionism was deemed a mechanism of economic and national survival, many today view it as irrelevant and even self-penalizing as foreign direct investments across ASEAN economies rose from $US 4.26 billion in 1990 to $US 20.04 billion in 2012 to $US 136.2 billion in 2014 [5] .
Auto parts molding
In general, mold import and exports are divided into two categories of molds and dies. The vast majority of dies (70 percent) are imported from Japan, while 13 percent come from Korea and 7.5 percent originating in China. For molds, 50 percent are imported from Japan, 13.9 percent from China, 11.1 percent from Taiwan and 9.3 percent from South Korea [6] . Due to Japan's sector strength, Japananese enterprises have become the largest sector exporter, accounting for 40 percent of the total.
Downstream manufacturing faciltiies also require input from molds and dies enterprises which has contributed to Thailand becoming a regional export hub which has allowed local equipment and parts suppliers to gain benefits from the economic growth of its neighbors and the favorable trade relations upon the initation of the ASEAN Free Trade Agreement (AFTA). Due to these factors, Thai exports within the sector grew to nearly $US 12 billion, which was a 190 percent growth rate over the previous nine years [6] .
The trend of export growth looks likely to continue as demand from developing neighbor countries such as Vietnam, Malaysia and Indonesia continuing to increase, with Indonesia in 2016 projected to produce over one million vehicles.
Research from the Thai Tool and Die Industry Association (TDIA) indicate there are 1,061 mold and die factories in Thailand with 90 percent producing molds and dies for plastic and metal. Of these, the majority are used by Thailand's automotive and E&E industries [6] . Quality and uniformity are critical with physical characterisitcs and consistency critical to the manufacturing process, whether using metal, rubber, glass or plastic molds.
Innovation is difficult to replicate through the marketing process, but you need innovation to create successful business [7] and the need for capacity building by creating work linking interface concepts and activities of public and private sector policies and measures to support the industry.
The quality of production must also be enhanced to minimize losses within the production cycle. It is also necessary to develop staff at all levels within an organization which have the ability to respond to the needs of the auto parts industry. Thus industry vision within the automotive parts sector needs a guide to help with development. These main points include: 1. Focus on adding value in molded parts production as well as increasing the quality and precision which can shorten production time. This also includes the development of surface polishing mold and die processes (Fig. 2 ). 2. Infrastructure development which supports the industry and establishes better quality standards for the molding process. Raise mold standards to international levels while establishing an independent body to coordinate the various governmental, private sector and university organizations (Fig. 2 ). 3. Develop organizations to help better increase their competitive advantage by promoting the integration and specialization of the work force. Help with entrepreneurial collaboration throughout the supply chain by supporting measures to reduce the import duty on raw material and machinery. This needs to be coupled with the development of marketing channels to achieve a good image that is recognized internationally [8] (Fig. 2) . After an analysis of the problems and the associated reasons, the researchers developed a SEM to evaluate the structure of innovation capabilities and clusters that affect the organization's competitive advantage. Fig. 2 . Development guide for automotive parts molding industry [8] .
After a review of the literature it was determined that factors influencing organizations committed to clusters are centralized laboratories, organizational knowledge bases, technology cooperation and joint ventures which helps organizations to build innovation capability.
The variables that innovation affects for this study was identified to consist of products, processes, services, and technology, which are related to providing organizations with more efficient management of cost, quality, delivery and flexibility. This is turn helps automotive parts molding enterprises to direct their strategy, objectives and goals, and policies to meet the organization's competitive advantage.
The study's objectives
• To determine how competitive advantage is affected, both directly and indirectly, by the various components of innovation and manufacturing clusters as it realtes to Thailand's automotive parts molding industry.
• The development of a SEM to determine the effects of clustering and innovation on competitive advantage.
Literature review

Competitive advantage
A competitive advantage becomes sustainable when other companies cannot duplicate the benefits it provides and has. To compete effectively and achieve a sustainable competitive advantage, the organization needs to employ Porter's 'generic strategies' including the ability to maintain cost leadership, provides products and services which are unique, and maintain a direction and focus [10] .
Additionally, factors that determine competitive advantage are determined by:
• Domestic production, resources and labor.
• Domestic demand and market share.
• Competitive strategy, differentiation strategy, strategic cost and strategy aimed at individual differences and strategy aimed at individual cost.
• Related and supporting industries in the country and the supply chain.
The current environment has increasingly fierce competition with changes in the range of products resulting from rapid changes in technology to meet customer needs, with organizations needing to develop new products in order to be competitive.
For several decades, many researchers have been convinced that the ability to innovate new products influences the survival of the organization and the organization's ability to thrive.
However, some researchers have noted that organizations often fail to produce new products and ignore the importance of the integration of knowledge and the links between customers and suppliers. The inability to develop new products leads to an organizations eventual demise [11] , thus creating a competitive advantage in the industry of automotive parts. It is important that every organization has the ability to focus and measure the needs of customers which meet their needs [12] . 1) Cost is a factor which needs to be considered both in the internal and external environments. In particular, businesses can reduce internal management costs as well as reducing and shortening the development and manufacturing process. Resource management in organizations is a cheap and effective technique to accomplish this [13] [14] [15] [16] [17] .
2) Quality is a factor which needs to respond to customer expectations by producing a more valuable product or offering a service higher than that of the competition and aiming for higher customer satisfaction which meets or exceeds customer expectations [18] [19] [20] [21] [22] .
3) Delivery is defined within an organization as a leader in delivering excellent value to its clients by creating an innovative culture and organizational structure through the entire process of operations and management which creates value which delivers a quality product on time to the customer [20, [23] [24] [25] [26] .
4) Flexibility or the ability to respond quickly is very important. Organizations must be able to work with the shortest possible time and have flexibility in the production process. Effectiveness and efficiency of an organization can be achieved by creating an environment that gives importance to the immediacy of the work that happens within that organization [24, [27] [28] [29] .
Clusters
Cluster policy can be better understood as a larger set of specific government policy interventions aiming at strengthening existing clusters or facilitating the emergence of new ones. Clusters traditionally are developed around areas where specific groups of industries have gathered, which make use of the strengths of closeness, innovation capabilities, educational and research facilities [30] .
Global competitiveness is enhanced due to the ability of firms to collaborate in the use of resources, information, and innovative technologies. Research has shown that firms which are more technological advanced, integration can lead to greater profitability. However, for less advantaged enterprises, maintaining lower levels of integration to achieve the benefits of specialization is the better strategy [31, 32] . 1) Centralization Laboratory is an idea which uses development of new products as part of the ability to succeed.With it, there must be cooperation and linking of all parties to work with the research and development process within the organization. The organization must constantly strive to develop and build organizational strength to maintain and sustain a competitive advantage [32, 33, 35] .
2) Organizational Knowledge Bases are used to study and learn from prior knowledge, such as technology, processes, people and information. The creation of new products is Innovation which creates benefits across the organization helping maintaining and improving a better competitive advantage in the market place [32, 34, 35, 37] .
3) Technology Cooperation is the technical complexity of technological developments in the automotive industry which relies on molding processes for the vast majority of the auto parts sector. Given the fast paced changes of the auto brands it is difficult to bean expert in all the required technologies which therefore necessitates cooperation and technology exchange throughout the supply chain. It might also be possible to jointly purchase the required technology and conduct research and development together [33, 35, 36, 38] . 4) Joint Ventures' success can depend on the ability of the relationship members to open up new markets and distribution channels as well as the ability to increase production capacity when required. Joint ventures (JVs) also permit the partners to share the risks and costs, while giving easier access to resources such as technical expertise, technology and financing. A JV can also greater flexibility to the members and the ability to react to market conditions quicker [32, [39] [40] [41] .
Innovation capability
According to research from Liu and Wei [14] , business model innovation is a new way for Chinese firms to compete in the global economy. It was concluded that future success of new Chinese firms depends on the continuous improvement of their business model. 1) Product Innovation today is focused on managing R&D for business growth and quickening the pace of innovation while integrating technology planning with the business strategy. However, innovation can upset and distort traditional economic principles concerning the sale of tangible and intangible goods, such as the use of the Internet for commerce [42] [43] [44] [45] [46] .
2) Process Innovation deals with the optimization of capabilities within the organization, with research and development both with in and outside the organization driven to focus on quality control and improve productivity and sustainability [1, 43, [46] [47] [48] [49] .
3) Technology Innovation is concerned with the process of information flow and collaboration with helps with the stimulation and creation of new processes, products, and markets. Entrepreneurs play a large role in technology innovation as they often times have the ability to translate their vision and knowledge into business opportunities, which often times leads to product innovation [23, 46, [49] [50] [51] .
4) Service Innovation combines innovative processes, innovation technology and innovation through the implementation of new ideas and concepts. Used in a systematic manner to create a different service which meets needs and satisfaction of customers and undertake a process which always meets or exceeds customer expectations [13, 23, [52] [53] [54] .
After a review of the literature, the researchers generated the following three hypotheses (Fig. 3 
Methodology
Data collection and analysis
Schumacker and Lomax [55] discussed the various models used to study the observed variables in SEM analysis and indicated that the developed models can be used to display how multiple variables define concepts and how they are related. Furthermore, SEM modeling helps show the extent to which the research data is supported and given its complexity of analysis, is the preferred method for quantitatively confirming theoretical models.
Sample sizes have also been a significant focus of research with many researchers indicating that a sample size of at least 100 is recommended in SEM research [55] [56] [57] [58] and sizes less than this should not be used [59] . Furthermore, Schumacker and Lomax recommended that a sample size of 20 should be used for each observed variable so since the research consisted of 12 variables, a minimum of 240 were deemed acceptable [55] [56] [57] [58] [59] [60] [62] [63] [64] .
Therefore, 240 individuals' surveys were obtained from Thai automotive parts manufacturers and enterprises clustered in industrial estates in Bangkok, Samut Prakan, Rayong and Chonburi Provinces.
Quantitative measurement
Competitive advantage analysis of Thailand's automotive molding sector was partially developed by use of a 7-Point Likert Scale [61] questionnaire. Additionally research tools were created from the conceptual framework and review of related literature as indicated in Table 1 below.
Measurement model results
The study made use of Cronbach's alpha to evaluate the initial questionnaire samples which used a 7-point Likert rating scale. The values of alpha (α) that are considered acceptable, range from a value of 0 to 1 and may be used to describe the reliability of factors extracted from multi-point formatted questionnaires or scales, with a reliability score of 0.70 or higher being considered a reliable score by many researchers [60] . Results showed that the study's average value of the correlation coefficient was between 0.755 to 0.898, which indicates the results to be highly reliable. Although many social scientists disagree on what constitutes adequate validity, for this research convergent validity (e.g., having adequate AVE) was one method used [63, 64] . From this, the results in Table 2 are shown where all values greater than 0.707 are deemed to be statistically significant (|t| ≥ 1.96) representing convergent validity of scales [63, 64] . Furthermore, the reflective model in Table 2 indicates the discriminant validity of the internal latent variables and the correlation of variables. Table 3 shows the results from the competitive advantage factor analysis where the composite reliability (CR) values are higher than 0.60, with all resultant average variance extracted (AVE) values higher than 0.50, and all square of the correlation (R 2 ) values determined to be higher than 0.20, representing the overall reliability of the measurements [59, 60] .
In order to establish discriminant validity there is need for an appropriate AVE (Average Variance Extracted) analysis in which the square root of every AVE value belonging to each latent construct is tested to determine if it is much larger than any correlation among any pair of latent constructs [59] . From the study's analysis of √ AVE, it was determined that they have higher values than all of the corresponding values in the 'Cross Construct Correlation' in the same column, representing discriminant validity of the measure in each construct as shown in Table 3 . Table 2 as well as the test results presented in Table 3 below.
Results obtained from t-test coefficient analysis relationships are shown in
Clusters' (Clusters) factors included Centralized Laboratories (Central lab), Organizational Knowledge Bases (Know org), Technology Cooperation (Tech coop) and Joint Ventures (Joint ven) with values of 0.828, 0.824, 0.779, and 0.831, respectively.
Additionally, there was a 95 percent confidence interval (|t| ≥ 1.96), which reflects a significance level of 0.05 which considers such factors as highly reliable. Clusters (Clusters) was determined to directly and positively affect Innovation Capability, as can be seen from β = 0.744 and p < .001 (Fig. 3) .
Innovation Additionally, there was a 95 percent confidence interval (|t| ≥ 1.96), which reflects a significance level of 0.05 which is considered as highly reliable, which supports Hypothesis 2 ( Fig. 4 and Table 3 ).
In Table 3 , the Confirmatory Factor Analysis (CFA) of the independent variables of Clusters and Innovation Capability on the dependent variable of Competitive Advantage in the Thai automotive parts molding is shown.
Discussion and results
Due to the rapid and accelerating changes in customer needs, the Thai automotive molding sector must necessitate change to remain competitive in a rising sea of global competition. Industry leader-ship changes fast, and Thailand must not rest on its laurels from previous successes.
Innovation and knowledge gained from collaboration are also key elements in the process leading to competitive advantage. Joint ventures where trust and communications exist are crucial elements in profitability and competitive advantage as well. This study's results are in agreement with Huang [65] who wrote about the crucial importance of international JVs for internationally focused enterprises to maintain a competitive advantage and felt that collaboration, knowledge transfer and learning processes were the primary responsibility of the JV's parent company.
These results were also confirmed by Ahmad and Schroeder [66] which investigated the effects of learning-based technology and procedures on plant competitiveness. It was determined that a key element was worker input and feedback, which had a significant contribution to plant competitiveness.
The use of collaboration technology is the driving force behind innovation which positively affects competitive advantage [43, 65, 66] .
Suggestions for bringing this research into industry use
Results from the study showed that the current operators in the Thai auto parts industry lack strong links with production, delivery, and after-sales service. Furthermore, effective management is lacking.
As in many developed countries which are developing their enterprise networks and linking their entrepreneurs with clusters, these networks have tremendous trade advantages. Developing nations have begun the process of studying development strategies based on clustering and networking to enhance the competitiveness of their enterprises.
Technology must be enabled and collaborative use of the Internet must be a priority. Additionally, it is imperative that entrepreneurs are clearly made aware of the clustering concept so that they can realize the power realized from working together to analyze obstacles and find creative solutions for the overall benefit of the sector.
Additionally, for the network clustering initiative to succeed, it must receive full government support, including the issuance of new regulations. There must also be cooperation in R&D across multiple agencies, the governmental sector and universities across Thailand.
There must also be investment in infrastructure with operational support and cooperation from the agencies and organizations involved, both in the public and private sectors. This is essential for the support of the development of the industry and is a major force in driving the industry to achieve the goals and objectives set.
More specifically, the Thai molding industry cluster initiative needs to be well organized with links into the supply-chain and its development. Foreign direct investment (FDI) as well as market intelligence, and incubator services, are also driving forces. Management training, and marketing across the Asean Economic Community (AEC) while setting and achieving high technical standards is also required.
As Porter indicated, clusters affect competitiveness within nations as well as across international borders [69] and while clustering might be a higher form of competitive advantage, it might also be the foundation for industry survival.
Conclusions
This study examined the concepts of innovation capability and clusters and determined that they are driving forces in Thailand's automotive parts molding industry ability to sustain a competitive advantage.
According to the Thai National Industrial Development Master Plan (2012-2031) [8] , Thailand needs to develop its mold and die industry quickly which is a critical component of the overall industrial sector, which will lead to greater competitive advantage within Thai enterprises.
Quality and uniformity are paramount at achieving success with the production quality critical to minimizing losses and gaining better profitability. Staff development is also necessary at all levels within an organization with the importance of responding to customer needs crucial. Strategic vision needs to be a guide to assist with the development process as well.
Furthermore, the findings confirm other researchers' conclusions concerning the importance of innovation capabilities and how critical this is to the process of innovation both in and outside an organization. Firms must make a commitment to a process of continual innovation and invest in clusters where product R&D and manufacturing technology is continually enhanced to ensure competitiveness and growth.
Industry managers and academic researchers should take notice that it is imperative that entrepreneurs are clearly made aware of the clustering concept so that they can collaborate togeth-er to analyze obstacles and find creative solutions for the overall benefit of the industry. For the network clustering initiative to succeed, it must receive full government support, including the issuance of new regulations. If entrepreneurs and Thai government agencies implement these research results, it might be a foundation for a sustainable and profitable solution to an otherwise hyper-competitive environment. There must also be cooperation in R&D across the academic community, state agencies, and governmental ministries in Thailand. More specifically, the Thai molding industry cluster initiative needs to be well organized to attract foreign direct investment, management training, and better marketing access across the Asean Economic Community (AEC) while setting and achieving high technical standards. These issues as well as technical knowhow and technical skills, machinery precision capability and collaborations, are recommended for further research.
